Background: Planning a comprehensive program addressing neonatal mortality will require a detailed situational analysis of available neonatal-specific health infrastructure. Methods: We identified facilities providing essential and sick neonatal care (ENC, SNC) by a snowballing technique in Ballabgarh Block. These were assessed for infrastructure, human resource and equipment along with self-rated competency of the staff and compared with facility-based or population-based norms. Results: A total of 35 facilities providing ENC and 10 facilities for SNC were identified. ENC services were largely in the public-sector domain (68.5% of births) and were well distributed in the block. SNC burden was largely being borne by the private sector (66% of admissions), which was urban-based. The private sector and nurses reported lower competency especially for SNC. Only 53.9% of government facilities and 17.5% of private facilities had a fully equipped newborn care corner. Conclusions: Serious efforts to reduce neonatal mortality would require major capacity strengthening of the health system, including that of the private sector.
contributes to two-thirds of infant deaths and almost half of under-5 deaths [2] .
Many government initiatives have successfully increased institutional delivery from 40.9% [3] in 2002 to 72.9% in 2009 [4] . However, NMR has not declined correspondingly, as newborns are not able to capitalize on this increased contact with the health system, maybe due to inadequate care at delivery points [5] .
To specifically address neonatal health service delivery, the Indian Government has launched many initiatives, including training for health personnel in essential newborn care, facility-based newborn care (FBNC) [6] , home-based neonatal care [7] , etc. The India Newborn Action Plan (INAP), launched in 2014 with the Bill and Melinda Gates Foundation, the United Nations Children's Fund (UNICEF) and the World Health Organization (WHO), indicates a strong political commitment for child survival [8] .
An effective strategy to reduce NMR will have to take into account existing health infrastructure, human resource, health-seeking behavior and quality of services. Ballabgarh Block has reported a stagnant neonatal mortality for the past four decades [9] . As a part of our comprehensive campaign to reduce neonatal mortality in Ballabgarh, we conducted a situational analysis of the health system for neonatal care.
M E T H O D S
Ballabgarh Block of Faridabad District, Haryana, has a rural population of 214 894 distributed across 82 villages [10] and an urban population of 238 953 [11] . A list of health facilities providing essential neonatal care (ENC) and sick neonatal care (SNC) was obtained from the Senior Medical Officer of Ballabgarh and was supplemented by frontline workers, namely, accredited social health activists and auxiliary nurse midwives (ANMs). A snowballing technique was used with the listed health facilities and pharmacists until no new health facility was found.
Facilities included were those who have performed at least one delivery (for ENC) or admitted at least one sick newborn (for SNC) in the past one month. Written informed consent was obtained from the Chief Medical Officer, Faridabad District, for government facilities and the management of private hospitals. Information obtained was kept confidential and facilities were free to withdraw at any time. Ethical clearance was obtained from the Institute Ethics Committee of the All India Institute of Medical Sciences (AIIMS), New Delhi.
Trained doctors visited the health facilities during February-March 2014. A checklist was used for human resource and equipment audit, based on the toolkit developed by the UNICEF [12] and the Ministry of Health and Family Welfare, Government of India (MOHFW-GOI) [6] . A pre-tested selfadministered questionnaire was used to assess selfrated competency of doctors and nurses in neonatal care. Separate questionnaires were developed for ENC and SNC providers focusing on general management, medication administration and skill in using equipment and performing specialized procedures. Same questionnaires for doctors and nurses were used, as both were expected to be competent in the basic domains of the questionnaire as per FBNC guidelines. They were asked to self-judge their experience using a 4-point Likert scale, where 0 ¼ never performed, 1¼ some experience, 2 ¼ comfortable and 3 ¼ proficient.
Infrastructure adequacy was assessed by comparing with facility-based [6] or population-based [13] norms. As per FBNC norms (Web Table 1 ), one newborn care corner (NBCC) is required at each delivery site and has one neonatal bed for ENC [6] . For SNC, we assumed that the minimum requirement for all facilities would be that of newborn stabilization unit (NBSU), and only district hospital and one private hospital were expected to have a special newborn care unit (SNCU), as they conducted !3000 deliveries annually [6] .
We could not find any population-based norm for ENC beds. The WHO recommends 10 maternal beds per 1000 pregnant women [13] . Assuming that all deliveries will need an ENC bed, we will thus require 10 ENC beds per 1000 births. This however will be an overestimate of the requirements of ENC beds, as certain proportion of births will be stillbirths or require SNC beds. Population-based requirement of beds for SNC was estimated based on National Neonatology Forum (NNF)'s formula-15% deliveries would require special care with average 7 d stay, in addition to 30% extramural or taken here to mean outside the Block [12] .
R E S U L T S
We identified 40 neonatal care facilities, of which one private hospital refused consent. All nine government facilities provided ENC, but SNC was only available in two of them. Among the private facilities, four were pediatric specialty hospitals providing only SNC. Four other private hospitals provided both ENC and SNC services. Twenty-two private facilities provided only ENC services. Thus, ENC was provided by nine government and 26 private hospitals, whereas SNC was provided by two government and eight private facilities.
Essential newborn care
There were 53 delivery sites (labor rooms or operation theaters for cesarean section). Government facilities had a better coverage in rural areas (Fig. 1 ). For 10,880 births conducted during 2013-14, there should be at least 109 ENC beds (based on WHO norms for maternal beds), but only 53 beds were available including both sectors ( Table 1) . Number of deliveries varied from a minimum of 7 to a maximum of 3002.
In all, 357 health staff were engaged in ENC, of which 74.2% were in the private sector (Table 2) . This comes to 26 per 1000 births and 6.3 health staff per 1000 population. As per the FBNC norms [6] , there were sufficient number of doctors and nurses for ENC both in government and private sectors (Table 1) .
Both government and private doctors reported a similar competency score ( Fig. 2 ) in ENC. Major areas where doctors reported lower competencies were neonatal resuscitation, breast-milk handling and storage, administration of immunizations and use of radiant warmers (Table 2) . Private nurses had significantly lower scores than government nurses. Major deficiencies were recognizing danger signs, neonatal transport, breast-milk handling and storage, breastfeeding teaching, administration of antipyretics and immunization, use of radiant warmer and teaching healthy neonatal care practices.
Web Table 1 . Facility-based newborn care recommendations [6] Only 26.4% of the NBCCs were fully equipped (53.8% government, 17.5% private) (Fig. 3 , web Tables 2 and 3 ]. Radiant warmer was the least available equipment.
Sick newborn care
There was a concentration of facilities for SNC in Ballabgarh town, with only one provider in rural areas (Fig. 1) . SNC in the public sector was being provided by only two government hospitals. The district hospital has 19 SNC beds, but based on 17% admissions from Ballabgarh, we proportionately allocated four beds to Ballabgarh Block. The government sector was thus providing seven dedicated beds (four from district hospital, three from first referral unit [FRU] ) for SNC of Ballabgarh Block. Four SNC beds are recommended per 1000 births [12] . The government sector contributed only 1.1 SNC beds per 1000 births (Table 1) . Fig. 2 . Self-rated competency* score of health staff involved in essential and sick newborn care. *Self-rated competency score key: 0 ¼ never performed; 1 ¼ limited experience; 2 ¼ comfortable; 3 ¼ proficient. In all, 84.5% of human resources for SNC were in the private sector (Table 2) . FBNC recommends four pediatricians and 10 nurses in an SNCU of a hospital seeing !3000 births annually [6] . Thus, 10 880 births will need $15 pediatricians and $37 nurses as compared with three pediatricians and 12 nurses available in the government sector. All doctors engaged in SNC reported full proficiency. However, all nurses reported poor competency scores (Fig. 2) .
The situation was worse for SNC equipment availability, with no private or public sector facility being fully equipped. Thus, except for the number of beds, which was more in SNC, the adequacy of services was generally worse for SNC as compared with ENC (Fig. 3) .
Outcomes were studied among 255 sick neonates admitted in a month in the study hospitals. Of these, 62% were discharged, 10% were undergoing treatment, 7% opted leave against medical advice, 8% died and another 12% were referred to a higher center. Majority of deaths were due to prematurity or respiratory distress.
D I S C U S S I O N
This study mapped health facilities, workforce and their competencies and found a lower share of the government sector in newborn care (especially SNC). All facilities were poorly equipped, both in terms of equipment and nursing competency. Geographical distribution of facilities was also identified as a problem.
The government sector had better ENC coverage in rural areas as compared with the private sector, which can be attributed to government programs at strengthening primary health centers and subcenters. However, for SNC, neither the government nor the private sector was well distributed. This increases the possibility of Level 2 delay [14] , that is, delay in reaching a hospital or forces treatment-seeking from local ill-trained healers. Although free ambulance transport of neonates has been launched to mitigate the problems of geographical accessibility, their awareness, utilization and access for neonatal care in the study area were low [15] . Also, the current free ambulance service is not specialized in neonatal transport and gives no special benefit over transport by any other vehicle.
Ballabgarh had an acute shortage of qualified and competent human resource for SNC, with 80% deficit of pediatricians in the government sector. This is similar to national figures showing 70% lack of specialists in rural areas [16, 17] . However, private pediatricians were adequate, and not surprisingly, majority of sick newborns were being admitted in the private sector. Both government and private SNC hospitals were understaffed with respect to qualified nurses. This shortage of qualified nursing staff has been reported before [18] . Many private hospitals employ an excess of ANMs and other support staff who were likely involved in SNC. An increase of 1 doctor or nurse/1000 population is estimated to decrease NMR by $2.3-3.8% [19] .
In the private health sector in India, though, the predominant mode of care is largely unregulated and Web unaccountable. It is also a very heterogeneous group, varying from unlicensed practitioners to big corporate hospitals. In the study area, the private sector facilities were mainly small to medium-sized with limited capacity to handle serious cases and poor referral systems. In the absence of human resource guidelines, these facilities tend to go for the cheapest option, risking quality of care. The self-rated competency was reported as low especially for private sector nurses, suggesting a need for more training. Many government initiatives, like Navjat Shishu Suraksha Karyakram and Integrated Management of Neonatal and Childhood Illnesses, are restricted to government facilities, and there is a case for the government to expand these to the private sector as well. NNF and MOHFW have suggested Standard Treatment Protocols for small facilities [20] . Although guidelines have been laid down [6] for equipment in government sectors, they are not applicable to the private sector, especially because there is no definite classification of primary, secondary and tertiary care in the private sector. Many smaller private facilities have a makeshift arrangement where a bulb or room-heater is used instead of a radiant warmer or a torch instead of an examination bulb. Although these frugal innovations can be anecdotally appreciated, they point to a need for systematic infrastructure strengthening [21] . Whatever instruments are available are often shared between various care stations within the hospital to maximize economic viability. For example, a radiant warmer in the NBCC is used for SNC and vice-versa as and when needed. Similarly, for SNC, there was a deficit for various equipment.
Involvement of the private sector can bridge the gap in providing newborn care services. The publicprivate partnership has been articulated in the National Rural Health Mission and many national programs, like that of blindness, tuberculosis, etc. [22] [23] [24] . Exemplary results in engaging private-sector eye surgeons for cataract surgeries were possible owing to sustained governmental support for training and infrastructure development along with focus on quality and accreditation. The INAP has identified important bottlenecks like lack of uniform written human resource policy, inequity in staff distribution and training accreditation for essential newborn care and resuscitation [8] . More studies are required looking at service availability and quality of neonatal care at the national level using standard protocols and simultaneously also study on healthcare-seeking practices of the community.
Although this article covers neonatal services comprehensively, a block level is probably too small for study and a district might be a better option. However, it is to be kept in mind that healthcareseeking is not limited by boundaries. Available norms are designed for government facilities and applying them to private facilities might be fallacious.
C O N C L U S I O N
This study identifies critical deficiencies in newborn care services that need strengthening to achieve neonatal mortality reduction. This includes a stronger partnership with the private sector and development and dissemination of standard treatment guidelines. In our opinion, the immediate priority for action should be training of the human resources, including those in the private sector, and provision of ambulance and referral services. Although there have been laudable initiatives in the area of neonatal care in the recent past in India, much more needs to be done.
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